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ABSTRACT 

PURPOSE: To provide the manufacturing method of a semiconductor element 
which comprises high field mobility, a sufficient ON current, an extremely 
low OFF current and a good contact with a source region and a drain region 
and with a wiring metal and which can be obtained stably and at good yield 
by a low-temperature process and to provide the manufacturing method of a 
substrate for a display device. 



CONSTITUTION: A semiconductor layer for a semiconductor element such as a 

TFT or the like which is formed on an insulating substrate 101 is formed in 

two divided stages. Semiconductor islands 103a constituting a source region 

and a drain region are first formed, and a semiconductor layer 103b 

constituting a channel region is formed at a film thickness which is 



thinner than that of the semiconductor islands 103a. Thereby, the channel 
region becomes a thin film which is sufficient to suppress an OFF current 
to be extremely low, and the source region and the drain region become a 
thick film which is sufficient to form a good electrical contact with a 
metal interconnection. In addition, when a laser annealing treatment is 
executed to the semiconductor layer 103b constituting the channel region, 
the crystallinity of the semiconductor layer 103b becomes good. 



(19)B*S!|#W/f (J P) 



(12)^ 



(A) 



#5i¥8-181325 

(43)i>BBB ¥^£8^(1996) 7 ^12B 



(SDlnt.CI. 

HOIL 29/786 
21/336 
G02F 1/1343 



F I 



HOIL 29/78 627 G 

612 B 

m m^m<Dm^ ol (^26M) 





it#S¥6-326105 


(71)aiS 


SA 


000005049 














¥^6^(1994)I2^27B 






:*cKfl?;*cBR mp»r^&^IKgffifrr2 2S2 2^ 






(72)^1 




mm 










>:Kfl^:^fi5TtT|i5ffgS'ES?t6BI22#22^ >- 
















(72) 


nm 












;*:Kl»;*:KmP5IfS^Kftfl&BT22#22^ -> 
















(74)f^5 


lA 





(54) [mm<n^m ^mi^m^<nmm:^mii^zsmmmmmmm<om7&:^m 



(57) C^*f)] 

y-x • h-U"r>Si^^«fiJc-rs¥S{*^si o 3 a 

SrJ^fiKL, 5^v^;i/««Sr«fi£-rS#3ii«i:g 1 0 3 



^^^^ 



103o { 107iQg ijjjb |Q3g 
104 



( 2 ) 

1 

tT¥^<!^^^*J^fiK-r-SII 5 WIS 1 4 

KiSK^ToKP-e^swy-f igiK^asTs^ 2 wx@ 3o 
as -jr * 4^ ic^ * n s M j«7t ^ tc J; 0 

3 \zmm(n^mwmT<^m.iit:^m. 

M«®ifi» ^& K t b T#aS ^r-f * isa^k L T 

^^^^-immtt^m^mnzmmoy^mt^m^o^m so 



!|*§B¥8 - 18 13 2 5 
2 

-i mmmmm<Di¥^mir-f mmi$.i:(om^^'^ts^^\z 

t^cS lC5^V^;UM«*J^fi£-rsW*3H3 |-fB«« 

C«*«9] ffilfBU— tf— 7:^-;i'MS*i!ig-rxSt 
3 ('fB«©¥^{t:?g^OS[jg:^ffi. 

ms^r^m^m s \zmm.(D^m^m^<Dmm:^m, 
[ffi^jgi 1] ffiUBu— tf— Tn-ji/^as&sg-rxs 
{cijt^T, mtE^<D±\zmm^rift4¥^m^-( mm'^m 

aizm^tLtzm^<D$^^m^^mm^<Dmmi^^m^*'> 
u^mz-r^m^m i izmm(Dmmi^m'f<Dmm^m, 

mm^iz-^^ti^mmTtmm 

fi)c-rs»*^ 3 iztm<Dmm-t^m'F<Dmm:^m, 
[if«^i3] m^mmTtrntLx. =.y^)v (n 

i) , ®t (Fe) . nz-^JPh (Co) , n'y'J'OK (P 
d) (Pt) , ^ (Sn) , -f>>?r>A (I 

n) . T)\,=.-^l^ (A 1 ) . # (Au) , m (A 
g) . T>5^^> (Sb) , m (Cu) . atSg (As) 
i3J;y:'J> (P) c75itJ*^f,3l^$tiSiJ>^j:< ife-oro 

1 4 ] S?^«fe»14»S±fC, V h U i7 XttfC 

iB5>J$nfcffiS:®iam«ffi<i:, #H]^'Bg'v<D«^(D#t 
OS ?gie»ttS«± tc *5 It S §8^1-^ g6» tc. 



( 3 ) 

3 

[0 0 0 1] 

mm±<r>mm^m] ^^m\t. «9jA«Ti7 5"-<yv> 

(0 0 0 2] 

[0 0 0 3] ±faAM • LCD«. :ff ^ ^.^rciff^ X 

AM-LCDtt, SKS-T-U-fi^a >, y — hS!/"?— V-^- 30 

U -f <h L TIE < Sffl $ nx -5 . 
[0 0 0 4] ±f3TFTW5"-V^;i'MJ®{3«»Kt^W'!r 

[0 0 0 5] mm(o$^^m^-(m^mm:i. i^mumn)^ 

f4:$ns) *«0. 1 p AUtTt^^JC/jN^l^WT'. AM 
[0 0 0 6] ieS<4^r'f^¥^#:«, #^SK^r 50 



^mW- 8-181325 
4 

14^r'f^i|£^f*:?&fflt,ifcTFT-^«, 3 0 0 cm'/V 

fflUfcTFTJ;0feON««^tdi;*:€t.i. t^oT, iSatt 
-r-f lg¥^flcS;ffltifcTFTSrAM • LCD(D^|fe^5^ 

[0 0 0 7] Htc, *^a->un>s«±tcf^i8$nfc 

MO S (5liK*^'-> U n >S1S-E8IPBl©^^§StC J; D T 
FTWi&ffjg^d^fflfS^nScDlC^bT. 
(^■f^iS^nfcMO S lHlgS«iis6»tt»1g±T'*-5A^iSfetC^ 
<OJ:'5?j£$iJJisg*t<Bjf,yjc< T FTro*LliiSj^ltlfPAi^# 

OTFT (NMOSOTFT) t P ^•V^-'l'^OT F T 
(PMOSWTFT) iS:*a*--&*5-&^cffi«S(<DMOS 
IHISS (CMOSlHlgS) ^&J^fi£-r*Cl,t35^pItg-Cfe-5. m 
AM • LCDtCiJtiTtt. Hj^ffl>?.-f •y5^>^^5^ 

*?S:fii^fc^ia0[S^i: L-TWC MO S HIKS- fcl^— 
[0 0 0 8] aSrol^aS-ir-f ^i|£S#:^&flH,i^- 

^^i;^f-5. Cin^UT, Igai4^r.i'^i)£^ft:;£ffl|,ifc 
TFTT«-lr;U7T5-f >:/o-feX*^fflT*-5<D-C, 
^ L < «1 A. •£) d 1 36* T ^ ^ . 
[0 0 0 9] jga^y-f ^¥^{*:4-m('^fcTF 

-hfCjS»/\*'f7X7>iHlttl$nit<i:^<DOFFmSg CJ — 
^mm.) J&i^aHy-f ^¥^<*:*fflt^fcTFTtCit'<T 

T^AM • LCDl3igffl-r-5>tC«, C:WOFF*Sit (U 

[0 0 10] ±.^<n^o\zii^^m'r'i^^m^^m^^ti 

T F T <hiBai4^r-f 5g¥^«^S:fflV^fcT F T.i:T-tt«a 

Lfc K^-f A— U i7^©AM • LCD*«ffi^$ 
nXtiS (^$liJP2 -6 1 0 3 2^) o ilOUKDffi* 

gtttasifci^aS'Sr-r^K^-^jc^iKi.fc^, 



( 4 ) 

5 

ffiffl-r^Ctt';*-?)©^, AM • LCD<D:^S<k 

[0 0 11] ±iemi coaigitisijfc. m^'^T^n^ 

(#H¥5 - 3 2 3 3 6 1^) . C:©^2K)S^ 20 
0 J6trt*^±Ai 0 O F Ff|gg(O<SM*^0 

-5, 30 
[0 0 12] L*^b. C©||2©J|^T«, filttM®® 

S^ti;^(,i©T, TFT©!i#ttlC^i^gS:&«-r. Sfc 

0 tc < < tS: S t -5 r«^^A^* i; -5 . 
[0 0 13] dCDV-X • KU-f >®J!^ti2^^JSt<0 
n>5'i' KOFa^at, Stt@co»)^fkt3j:SOFF«SS 
«^<S Mfb t (Dp jS; 2: nl^ IC -r ^ ;^ffi3&ijf ^ $ tXT -5 

6-163900^) . 3 <Dm^<D^^ 

*S<-rsc:ttC.koTU-i7m«t (OFF«8it) 



4^B8¥8 - 1 8 1 3 2 5 
6 

^'i^ hS:5|||lci:STFT«^t-rSo J -hl^^^fcOt? 

LA^L. ;iOD^3GDt|^{Ci5tJTfo. ?St4S<D^ 
K<l:<D^etbTX-i'5'>i>'ffi?rffll.iTti-Sfc«6. X-;/ 

J:OC^®ifi#l<DJgatt3&^x-y5^>i/tF<D!K|^ck 0 fejjifj: 

[0 0 14] *fc, OFF«MW<gM<k*fm<i:LT, ^ 

»<-rs:^ffiA<*i*;^nTliS (it#BB¥5 - 1 0 2 4 8 
3^) o ClW||4(Dli^T'«5^^:^^;UmJ®<73^K^tO^ 

J:5?JciSia:/D-feXTtt. KjaTa&Sd^SSctr^fiETic^tf^ 
[0 0 15] tC^Tf, ±teAM ■ LCDtCfiJffl^tlT 

-So 

[0016] HI ^^{*M«figl|^<£. ^&Zf 

□ •feX (6 0 0'CJW-h®ma!*#^yn-fex) {cJ;-pT 

[0 0 1 7] Il2 05;&ft«. <£M:;^o-trx (eoorsA 
TWiaSSr^-pT^D-feX) t-J:-:?T#a»Oil^«#:M* 
fi£ML. U— tf— 3tOX^;i/:^— 

[0 0 1 8] ^3 ^SjaT'D-irx (6o ot:e; 
[0 0 19] bd^L. e:tie.Hi~H3 03:srffiJcttEAT 

■5. Sfe. fiKMjaS56i6 0 ort^litiiStiCO-z?. 
:*/5'X»«di^ffl-e^Aj:tii:tOr3X h±CDFo^a*tfe 

So 

[0 0 2 0] ^2 W:&}tT-t4. ^iSHibjaSco^S^bli 



( 5 ) 

7 

[0 0 2 1] m 3 <D:^itX'it, ±fB^li3J:UJ^2«^ 

8 15 6^) . Z.(Of^ 5 <Dmm(D:^mX\t. I^SfiSlSra 
:Ri:LT:^-;/y;U (N i) ^O^^^m^-^ m(Dm^<t^ 

^4^Bm^-imm\z^xvx\^^^. :i<Dmm7tm\z^o 

f^-z,tz^ofi5 5 0"C£tT»iaStC*5('iT4^KSSO 

%^i)mm9&m(D^m\zStZ.Ki . ^(om. ^(ommi^m 

[0 0 2 3] ^ 5 Oti3e<D;^ffiT«, »«±® 

ttC<tl9, 1 (Dm^:^m (#ii¥2-6 10 3 2 

^) tC*3tiTtB«^tlTl.i-5 U—*f-mkHz^^f^^it 

iimmiz. m-sm±izm^mz^^itir-( mmii^^^ 
^iit^-r-si:. Mmytmtimx^tixm&itvx^^^^ 

iz^iR ^tc \t^^<Df^^i}m^^&^^ izm -o xmxs^x 



#g8sp8 - 18 13 2 5 
8 

[0 0 2 4] 01 5«. 5-5^7JUfiKSM*S^fiJfflLTf^ 

n^mti^^fs.^-^7.>ym^n.m\^. '^7.^m.\zm!mt% 

^IK«cSJ?Wtc::z.y':r;i/ (N i ) ^(r>mk7tn^MK 
L, 6 0 O-CKATc^affi, C«JA«, 5 5 0"C-C4^fBl@ 

rnkTmrnmi^^ o o o^ftK-ir-r ^sgActtJ&^isa^i: 

ig^lja®i®5 0 0 ^itfi'L^iLT^Sl S 0 1 tC^-Ti^SfiK 
9cf5^ iMWM\zn\.xm.%Wfif£.-)5^) JCMSfiKS*^ 

L, 7^^;K«Smi^5 0 2C0^fiiJ©®«E«*fc*|^SK 
0 2 ^£*iJfflLTfie3^C035ffi{CtS-3TTFT=£f^K-r 

*S5 0 3, ffittg (^^^^JUmJ®) 5 0 4:j3j;a:HU-f 
>®J®5 0 5S:01 5 fC:^-rj;5?iiSMT^tt-5i:, ^ 

aH!lS*5 J;DtiS t'iO NmSSI^ttS-t-r-S T F T S:S|ii■r 
[0 0 2 5] Cl<75 J; p fC^ 5 roffi^^^ffi 5 - 2 
18 15 6^) ^fflti^t, Hffi^gya-feXiagCDiS 

±\z$¥^wir^m=^^m^^^t-r^7i^v^^ y-? h u 

Sy-r^l^f^lCilJ?«JICz:-y^r;|. (N i ) ^cdMS^tc^ 
[0 0 2 6] S^c. ^5COSlgCJ:n«. iiS3^Ef)ffi6«^ 



( 6 ) 

9 

-So ::(D<t'5CrajaiE«)lHJ8SgB(DK^'f A'-TFTtefe 
ll5©Ji^TfcSl#S¥5 - 2 18 15 6^(Cj;tl 

V-X • KUl'>FBT©Si®*igffitn:tbTOFFm8it^ 

tb. OFFmSitSr+^i-tcTtf-5Cltdt-C#7S:l/i. 
[0 0 2 7] B 5 (7)^* 5-21815 

6^) iiit±<mu=^^nm^itmmi)^m^^tix\^^^ 

<!t*H¥2 - 8 4 7 7 2#) . CW^eoH^WF^^ 20 

> (p) , (B) , tsg (As) (Di,i-m*^ias 
ii^<Dm t L, 1 (om^mr^ ^ 

Ci3lt-5j>imi:UT«. TFTK>^V^JPMSf'*3tt-2> 30 

i^^ii^^mm<D:km.mit^^z/^^^jvmmzw&.r 

[0 0 2 8] L.*^L., m6roti^<D:;&ffi(Cj;0^e.tl-5 

HTfe-S. 40 
[0 0 2 9] 

is<.i«^8;i!iaf, iistxoN«tS!t#tt*j 

<kDfga6Tfio^O F F«^#tt^<o4ttt[fi]±*tM*^ti 
H^-f A*-^y ij i/u/i'^WAM • LC 

'f y^>;?'ffloTFTti. ^mmmizmif^n^t&^n 
miimmmm^mii\zmtt>xmt^^--^f^m-vmm^^m 

T- ^ S .fc -5 i^t S I. ^mSl^^ibS t +»/ct O N«Sg#ttA<S 



^m^B- 18 13 2 5 
10 

[0 0 3 0] L*^L;f^t}<)«^, C(DJ:'5Jti¥^«i:^^(7D# 

Vi;tTFT(C*3(.iT. O F F«fiitO<6S5'fk<C«ffi{4@0 
<D:i.'y^>^\z^^y:<-z^i!)mW.X^tjii^\ i:-pT, 

[0 0 3 1] Sfc, y-7. • H K >J^^M^cD^S14 

[0 0 3 2] :i<D^vtimm^m^-t^rciibiz 
±#^ia< dtlAMS L<;SVn SSifiziT. hrogij 

*iM*L<, CCDfca6{'liMigya-fc7.fi«Sr6 0 or 
e^T -r -5 c t afe S , 

[0 0 3 3] ^9^m\t. :i(D^ou^^m&m<DWkm^m 
-^mii^m^\z^^^ti^^vfi^^^m^^mmt+^ 
iz^Ti^-^tL^xottmebxm'^oFFmm. t^^zf^j- 

^ ii«-r -5 d t ^ s e*) t r •& . 

[0 0 3 4] 

^r-figia*«^-r-&^2{DXSt. eSSOT^^SSy-f 

m^(Dmizm^nrzmi€L<D^^^'r'imms^»iijzzfm 



( 7 ) 

II 

[0 0 3 5] ^%m<D^mi^mf-<omm:^m\t. mmii. 
[0 0 3 6] :^^m<o^m<^m^<Dm7^-:^mu. mm^ 

« « ± t , # a S ^ ® jfiSETC ^ * ffl V > T )e ft -( k ^ 1i- 

■&gB ^-t- tr ©CD -ge A- ^ i L T 
[0 0 3 7] *«B^(D¥#<*«^roSji:*rtefC*5ViT, 

[0 0 3 8] :^mm<o^mi^m'^(Dnm:^mtz^\,^x. 30 

HlJIfiU— tf-7:^-Jl'«aSSJS-rxgtc*5lriT. Ktt^ 

- H t LT^ffiK'^r-i' sgK^^ft^t bX^Sttdr-f jglK 
[0 0 3 9] *^§^0¥^<**^«Kjt:&S{r:fel/iT, 

j¥^mir'fmmmt(Dm^^^ts^^tzm^-r^.ii^\z 40 

[0 0 4 0] *5§B«<D#^^^^WSifi^fefc:fe(/iT. 

< ^ *^ Jtc -5 g :fe J; t^ffi » 0 & I * n m J® 0? 
V ^JUM^^igfiET -5 i ^ L-T t> J; t^. 

[0 0 4 1] ^^m(D^mi^m=!'<Dm^:^mz^^^x. 
nm^^zsm^:^^izi!)m-iifj.^^otz, ^sk'&'r^ so 



ittM¥8 - 1 8 1 3 2 5 

12 

[0 0 4 2] *5!?^©ili©{*^^<7)K3fi:&ft{C*3lJT. 
^fUBL'— 1f-7r:-;^^^lS<£Sfi■rx@^c;te^VT, 

[0 0 4 3] i^%BJWili^(^3g^^©iJiig;&SlC*5(/>T, 

mmf&^^'r-im*^^u^n^<r>m\zm^ntzmm.<D^ 
mm^jizsm^iitr^mib^^fji^mtrmm-r^^^izi. 

[0 0 4 4] *5!BJ©ii^^fls:m^<DS(jg^ffilC*5UT. 
WfBU— tf-7:::-;WMSS:«fi-rxg{c*3UX, 

[0 0 4 5] 2^^Hq©¥^{*5g^<DKjfi:*rS(C*5l,^T, 

tfriBi^stt'^-f ibu^m^<Dmizm^nrcmm.<of^ 
^^^-(mm'i'iz^^n^MmTtmmmii^, mm^^z^ 
^ti^mmTcmmmuTtu^^oiz, f^^^^^-cmm 
ts^zsm^^^'imi!)^'hti^m^m0s.T^j:z>izi.xt, 

[0 0 4 6] :^^m<D^m^m^<Dmm:^mzi5\,>x. 
mmmmTtmiii^x^ (nd . (Fe) . 

riA*;uh (Co) , nvV^K (Pd) (p 
t ) , ^ (S n) , -f yV^K (In), T)V%—'OL.. 
(A 1 ) , ^ (Au) , 3 (Ag) . /'>^t> (S 
b) . ^ (Cu) , at^ (As) :feJ;UtU> (P) ®cf 
:«)^ ^> il*? $ n '>;^c < i -■ s> co^^st ffl t,i s J: p {C U 

[0 0 4 7] *5gq^©^S^Sfiffl»«(OS!iia:&ffi«, S 
1 1 J; 0 ±iB i ^ n s . 

[0 0 4 8] 



( 8 ) 

13 

«^ <D J; 5 ;i 5^ V 4^ JU®«^H*5 J; U^aSifi^® y ^ - 

i?^*i*i;-r. H^-f o, srfflti/ts&cDi^fciisja^ 
>^*s«+^J-?iKPt-t-sj:idi-e#-5©T. IBISES 

^: ® 3 > ^' h ^if t) W fC-r -5 C i Ti^T # -5 . 
10 0 4 9] Cl©#ftK^r-f ^ggroaSift^tCl'— tf- 

n-5 igft*igS:+ M m ICtfc'^T^S IC/^ ^ tHtn <!£ 

TtiS. figoT. il5tim5?-SfS!)S. il5('iON«8it*5J;tK 
[0 0 5 0] ^aMy-fs^KlC^JLTl/— lf-7 

^-(mm^mmnmmit-r^^tiz^r), ^^comizik 20 

[0 0 5 1] ^eic, u—if—T~-)mmim-r^ 
\z, ±mm^(Dm\zm^nrzmmzmm^nrz$mm^ 

mm^izmmit^^t^iz^r^)mmiz:^^-r^^^ 

[0 0 5 2] ±^<oj:5iz#^tcigt,iiea^&wrsiK 
&±iojzzsmw(.<omiztk^nrcimm.\zm<r>mm&.T<Dm 

\tm\zictL.x u-^-T--)imm^mLT . 

[0 0 5 3] CKDU— ±t51*&« 

0 m J / c m' £tT(Dx4^Jl/^-gSTfT 5 d i: tw J; 
jg-rsciA^T^-S. 50 



1*11^8 - 1 8 1 3 2 5 
14 

[0 0 5 4] ^^m'r'xm<r)^^it^m&-r^=.y^)\^ 
(Ni) ^oymmytm^^m-r^i:. st^wsfflfigsfe 

T«*^T#/j:t.i6 0 ore^T. M^i^S 5 0 *CS*<Z) 

T^^. :i(Dmm7tmiz^r)^m<t-^tirzm^it<r-(m 

(c;it^T</^^fc66tc, m^^^:^\^\z^-:}rz:^\^T'i,t^ 
^m.^f)mtt>x'Pfj.\^^. TFTC5V— X- vx^^ym^ 
^^xf-f-\^)vm.m^^<Dm^^my3i:^twmw-mzt£ 

[0 0 5 5] mm7tm\zi:.y)m^it^ntz^&^>& 
tii^mr^t, i^^^^'ima±\zmm^ti^$¥^m^ 

(om^^-^^-r^z^v^-^ju^&mmp^rzifxj^&^rLX 

ms^^±xm^it^-&^(D\z+^u^^^)UBS.&mm^ 
[0 0 5 6] ^fz. ±mm^it.^^mii^'hf£^mti^zf^ 

ig*6Tfc±</i. z.(DU—>f—y-—)\,ii!}M\t, ±iess 

^Jl'^^^+iJ-^ < -r d t IC J; 0 SfeTlStiO F Fm 

[0 0 5 7] ±?s$^^my^ mmoyf^^itizin-mumm 

U^^m (1. 0X10"~1. 0xi0"atoms/ 

cm' mm) x$)^. :ioimm<Dmm7tmii^m^^^'i 
mi>^^u^^wc(oAizm^tirzmi$.<Dm^^^^ mm 



( 9 ) 

15 

oT, ONmiStd^<g;<7^tOliVi. 

[0 0 5 8] ±fBtej«5t;illi:LT, :r-y^r;u (N i ) , 
^ (Fe) . (Co) , /ty-yOl^ (Pd) . 

(P t) , ^ (Sn) , -f >v?'j7A (In) , 
Sn-^yA (A 1 ) . # (Au) , ® (Ag) . T>^^ 
> (Sb) . m (Cu) , Sit* (As) is^wjy 

(P) 0+*'>f>aS?$tl*^!>y^j:< tfc— ^««s|ef$rfflti 10 

-5. 

[0 0 5 93 *^c, ±IH^Y^;u®J!SS:S^J;3tcy- 
>aAT-5 C (C J; f? -fe 7 ^'f >:/D-feX i 0 V 

[0 0 6 0] =^5§HJ(D7ir5^^:/ThUi7X«««. ± 20 
[0 0 6 1] 

[0 0 6 2] {mmm d z. ro^sscsjTts, mm^&ns. 
±izm^^nrzNm (*fe«pm) coTFTifef^KL 30 

[0 0 6 3] 0 US, **iS0lJ©T F T 1 0 i£r^-r»r® 
C:<DTFT10«. *6iB:tta«l 0 l±lC«fe 

Kl 0 2 0±IC«. TFT 1 Oroy— 0 4, h* 
U-i >m^ 10 5 i3d;UJ^-\' ^JU®JS05— SB 1 0 7 Sr^ 
^TSiKSI^^r'f ^KA^&J&Sjgatt-Jr-f 1 0 3a 
*i}gfi2$tXTti-5. j^Atty-f^^l 0 3 a<D±idJzZS 

^ma^m^^tr^mAi 0 3 a<Dm\zS(.^nftmmi o 
KipoD/KStt'ir-f *Ki 0 3 humm^txxif^^o mm. 

<Dl^^\tdr^mA 1 0 3 aCOratC»ESn;fcSi® 1 0 6 
&1 0 3 ai:. ■t0±<^iBai4'5^'f ^Kl 0 3 bi*-*?. 

^tJcNM (^fzitpm) ©V— ;^®^i 0 4 1 h'u-f > 

®i^l 0 5t*^l^fcS0©mi^l 0 7 (^Stty-f^ 
S 1 0 3 a tiKSte'b-'f 1 0 3 b tOTS^gPSr^tf 

0 3bCD±{C«, 2*e?tCgtt}t=i>^i7 hTf:— ;n 0 

8 a. 1 0 8 b*S5<a«^SI'aioTy-h«e&Kl 50 



18 13 2 5 

16 

0 9tm^-^n. ■^(D±\z^^^)immi 0 6, 107 
t*n6]-r-5*-5ir^s*^e)it-5y-Mimi 1 oi^i^j^fiK 
snxv^-So y-hmmi 1 0 ©affi^^^tifeie 1 1 1 

»rJ;l3ag;^?nTti-5, TFTlOtt, 2 ;<JR)?ICigtt/c 
n>^'i' h*— ;H 0 8 a. 1 0 8 bS:^<S«^SJ:: 

jgoTjgfi£^nfceM*fe^Mi 1 2tcat)nT*3 0. n 

>5'i7 h3j>-JH 0 8 a, 1 0 8 btt, ^r^lifeigtKl 1 
2*5iyti''-hiiSfe8iiei 0 9*«31LTtiS. ^PaliKSigi 
K 1 1 2 0±lC«^B«ffi 113a, 113b i)^m^<D 
leffltCjgfiK^tl, n>^'i7 h:*:— ;H 0 8 a*5j;t)Cl 0 
8 btz— gg^*$tlTV — 1 0 4*3j;tJf KU'-f > 
Si^l 0 5<h«^6*JlCi*i^$nT(/^S, 

[0 0 6 4] 3:©TFT 1 O®iSjtlS{C-r>Vi-C0 2S: 
#ML7ic*ie.i»?g-rs. ^2«, Cl<7)Sllfg0ycOTFT 1 

[0 0 6 5] S-r, 02 (A) iZm-rJzotZ. ^^7.^ 
C0if68tttS«l 0 1 ±f', X/ty ^"J >yS*fe«SSE 
CVD (APCVD) ffi^tCj;iDiS^ 1 0~3 0 0 n 
m, «3J^«3 0 0 nmW-gg^b^T'f 5g (S iO.) 
tSSfk'^'fi^ (S i,N,) «:*^^?ic-5)f6»<4TifelSl 0 

2 SrJgfigf -5. 

[0 0 6 6] iJctC, iJfeigfcttTflfilK 1 0 2±tcr^^XTC 
VD (PECVD) }**fc«jgffiCVD (LPCVD) 
}i(cJ;0, 5 0~2 0 0 nm, CSJA«1 0 0 nmW 

*i4¥«fl='5^-fsg-efe^#^aH'^'f^)^i 0 3*figiK-r 

6 0 0 <Dm&.. mA.\,tQ O 0*C-C2 4^f^<Dl^7 

zi-;l/^fft3T. #^SMy-f 3gKl 0 3$@fflfie*fe{C 
cicD^sey-figjKi 0 3<73iga^t; 

-ir -f *K«as a« tel.— if - 7 ;ui2i3iic 

[0 0 6 7] m2 (B) Jz^-TJi^tr. -hfSigA 

tt^r-f^Kl 0 3^H7'fX«y5^>i^ffi*fc«':7i>y h 

T, iSStty-f^&l 0 3 aS:Jgfi£-rs, 
[0 0 6 8] :k\z. »«^®JcigoT. ies#dr-f #a 

1 0 3 a<Dmm}£rf. mfLMmm^o nm<D^^n^-( 

^£ 7" ^ XV C V D ft * ««)E C V D }* fc J: 0 «@ 
T-S. i^i^T. 0 2 (C) (r5^-rJ;5C, H^'fX-v^^ 
>i5'ftS/t«'5j:>v hx-y^>i^)*^©-«;M;a#fe* 
fflt^T. Maii-S^-f 5^©1 0 3 aO±*3j:tX^g^«ieft 
l^y-YSSl 0 3 a<DrBl»Ci*Snfc®*Sl 0 6Sl^<Dm. 
^©^SK'Jr-r^K^r^SLTl^aS'y'f ^Kl 0 3b 

[0 0 6 9] 02 (c) d^-Ti^J', cico^a 

K-Sr-f^Kl 0 3 bffldd^^U— tf-7x-;|.iaS*fTO 
T#^S«'>--figlKl 0 3 bUJzZf. iKStt-ir-f Siai 0 

3 aii^^m'T'im!^! 0 3 b i W^Bia^Sr^Kllie 
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.(ffifi2 4 8 nm) X e C 1 

-tf" (S^S3 0 8 nm) ffiO) l/-1f — 

200--400mJ/cm', M^i^tS 0 0 m J / c 
<hL. l;trRfftC'r?#2-l 0'>3!y >, «fyAtS2'>3:y 

t>J:i.^o ^flK^r-^^JKl 0 3 b^SmHH^ 

4^t;::feliT6 0 orgATcDjaS, «?i|;^^i6 0 0t:T2 4 
RPF^K^I^Tx-JP^fToT, ^IKl 0 3 

Hfflfigs^-t^Tigstt^-rigjKct'r^o m^^T. z.<d^ 
1 0 3 bom^u^. m^^&\^<D^^iKmmm(Di&m^ 20 

[0 0 7 0] ^(DWi. m2 (D) IZ^-r^VlZ. X/l^y 
5^U>^ffi^;^ctiPECVD}ilCc}:*9iS^ 10 0-30 
Onm, mz-^il 0 0 nm<DZimit^^mi^mf}^^f<ii^ 

^yi5^'J>^^<DS«mS^i2 0 0-4 0 Ot:> «?iJX-Ji3 

^T;pzf>/K^=o-o. 5. ««jAfrio. mTiht- 

^r^. FECYDm\Z^^m^\Z\t. **isf:tfx<hL 30 
TTEOSCTetra Ethoxy Si Ian 

e) tmmt(oM'^ii:^^^m-r^o 
[0 0 7 1] 'A\z. Ts/^y^o y^mz^Dm^ e o o 

— 8 0 0 nm. m^^t6 0 0 n m<DT;i/^ xij; AIK 

^y-hm»mi 0 9(D^mT.mtmmm\zffo<Df)m 

Tir- 1 1 0 ^m^r^o m^^x. hmm i 
1 0 (Dmm^mmmtLx&mzm^t^m 1 1 1 40 

it^m 1 1 1 cD/P^iS 5 0-2 0 0 nm, Mpl^^I 0 0 
nmTfc^o CKOi^^^n-SKYk^^e 1 1 1 <Dm^ 

\t. '^(D'i:t>\^'-\d>^i:m\zi5^^x:ty±y hy— 
hmm.<D&^ tu^<Dx. ^ytv vf- h^j^ofi^ 

figUT^jctln 50 



[0 0 7 2] m\^^X. -f :t>t^-t!>^ffitCct 0. ir- 

hmm 1 1 0 ^^(Dmmomitm 1 1 1 ^ t v 

T> ^^^^g<hLT<^iSai4^r-f ^Sl 0 3 a43c±:2^)S 
att^r^^Kl 0 3b\zyfmm^m7x:m (U >*fc(ix!^ 

> (PH,) *fcti>?#^> (B, H«) ^^fflti. M#<7) 
a^^iJDiSmJE^ 6 0 - 9 0 k V, ^j^«8 0 k 

S#<DS^tlJjaii®JE^4 0-8 0 k V. 0ll;^«6 
5 kVchb, H-X»t^l X 1 0'* - 8 X 1 0'* cm" 
(0iJA«, U >^2 X 1 0" cm-\ :i^^m^5X I 0 

cm") t-r^o Y-\f>^<Dm\z. h*-tr>^7&^^ 
^^ccs^^y^ M/>?x hxmo:it\z^o&^<D7tm 

4. HU-I- >®^l 0 5:;!/^*J^5E^n^c ^fc, 
fctiPS) (OV — X • Hl--r >^:S 1 0 4, 1 o stein 

^nrcmm i o 7 :fe<j:ot 1 0 e hm=^ 1 1 0 
^{t^gi 1 I ^\z^r)^::^^:^tiX^nmf}mx^n 

r\z^^^ji^m^±u^o 

[0 0 7 3] ^(DW:. ^ ^>iixvr:i:^m^(Dmmt^ 

-3t<tLTK r Fx4^'>VU-1f- (JSS2 4 8nm) 
^^ttXeC lX^->-TU-1f- (J^:^3 0 8 nm) ^ 
fflt.^^:?!?^. flfiOU-1f— ^rfflV^Tfecfct^io I/— if— 
figWftfl^^i. x:^^;U4^-^3^2 0 0-4 0 Om J/cm 
\ 'pijK.ti3 5 Om J/cmV^b. l:^mtC0^2-l 

oHas>rB?tcS«^2 0 ox:- 4 5 Ot:^^lCJaf^LT:fe 

[0 0 7 4] 02 (E) {z^-f-^oiz. m^4 0 

0 — 7 0 0 nm. M^lie 0 0 nnKD^m}::^^ 

f)^^u^mmm»mi i 2^:f^x^cvumzj^om 
js-r^c ccDsraisejftwi 1 2iy-hjtes^Mi 0 9i 

{cn>^^ h7^^— 0 8 a, lOSb^J^^KbT, ^ 

(iP^3 0 0 nm— 2 /zm, 0yx.(i7 5 0 n m) tC<i:o 
TTFT(0«@iBSIl 1 3 a, 1 1 3 b ^^J^^Kb. V- 

x®j^io4, i^u-i >mi^i 0 5^zmm.m\zt^m^it 

So 

[0 0 7 5] S^tr , 1 ^EEiOTK^HH^TT 350 
3 0 5J^J^Ji<7)|^T--;U^fTt.K NM C^fc^tP 

[0 0 7 6] z:<D^o\zi^xnibn^Nm i^r^itp 
M) TFTioti, ^mm\z^^^^)umm^m<vx^^ 

(DX\ E«I^JS<hV-XSJ^i5i:y^HU<>®^<hcon 



( 11 

19 

'i>:fa±x\z^Dv-7. ' \^u-f>mm^m^x^^ 
<Dx. y-hms^y-x- >mm^<Dm^p!^W} 
t^muo\z^^m^^m^m^^:i^^^x^^. ^tz. lo 

^*'-T=z-)mm^f7'z>rzm'^\z\t. ^^t-^stt^s 

[0 0 7 7] {mmm2) z,<Dmmmt. r^^r^^^ 
v^) ^ 7.^m.Ufh^t.wiim^^t,tm-mwL±.\zY^^ 

[0 0 7 8] ^3 (E) :^^mm(DT^y^^Zf'^h 

0 ^ >^^mm^wzm^^n^mm:^-f v^y^n^f-t: 

UT<DNM (^fct^PS) TFT2 0 a^^r»f®0-e 

CICDTFT 2 0 ati. Z ^7 h U ^ 20 

ttTlfiM2 0 2 ^:;M^T3^^£^nTl.i^o i^fe^ttTlfiM 
2 0 2C0±t3ti, TFT2 0 aCOV— X^J®2 0 4 a. 
HU'<>m^2 0 5 Q.^^U'f'^r^)V^'m.<D—^^m^ 

't^mmi'x^mmip^u^^^'^'T-{m%2 o 3 a;&^ 

S^^nxt/^^o J@att^r-f ^a2 0 3 a(?5±*5J:tX« 

'^c^m2^z 2i<Dmz^'^nfzmmz\x. igsi4^-r^ 

S 2 0 3 a cOMiPJWTc0^a<4>^r-r ^IK 2 0 3 b tm^ 
^tlTt^i^o ttScoft2 0 3 acoFp^tcS^^tlfc^^OS 30 
S<4^'<^]K2 0 3 b. ^^XSm^^^^n%2 0 3a 
<h-e<D±cD)^Stt^-r3^]K2 0 3 \^t.iP^nm. 
P^) y-X^^2 0 4 a<h HU-f >®«2 0 5 ai:^ 
^li;t^0<om^2 0 6 a (ft2 0 3 aiiSatt^r-r^ 
M2 0 3 bttOS^SB^^^trSB^J^) ^^5^^:*^;umJa<h*i: 
oTt/i^o ^ai4^<^IK2 0 3 b<o±{;:H, 2;^m{c 
H^ltfcn>i57;:7 h7}^-;P2 1 1 a, 2 11b^|^<S« 
^S(C«goTy-hit6S^JK2 0 77;>^?^fig$n. ^<D±.\Z 
"^^^Ji^mmz 0 6 a t*HS]"r^J;-5tc^JSI;&^^;^i:^y 
-hm@2 0 8 7&^J^£K^nTVi§o y-hm@2 0 8<D 40 
aS«^>fbiKJ^2 0 9tC<J:0«a$nTt.i^o TFT 2 
Oafi. 2 tJWrlzm^f fzn > ^. ^ hn^'-Jl2 I 1 a. 2 

1 1 b^^<»s^®twagoT?gfi£^n;t@rBi«^ig^K2 

I 0\zmt)nx^r). Zl>i$^^ h^—)l2 1 1 a. 2 1 
lb(i, gHj^S:]m2 1 0 43<i:^y-hjf6g^M2 0 7 ^ 

aauTOi-s. mmmmm2 1 o(o±(cii^jss@2 i 

3a, 2 1 3}3f)^m^(Dmm\zm&^tl. n>^^h;^ 
-;U2 1 1 a^^Zf2 1 1 bfr-gB3fe*^nTV-7.S 

^2 0 4 ai^^zf]^u^>mm2 0 5atmm.mizmm 

^nxoi^o ^JSiBiS2 1 3 bligrpl«fe&a2 1 50 



) I^M^S - 18 13 2 5 

20 

0±\zmm^nrz I to ( I n d l umT in Ox i 

mmmm2 1 2\zmm^tixi^^^o 
[0 0 7 9] ^fz. 04 (E) \t. ±mmm7s^ 

>/T F T 2 0 a ^^KjT^^iaiHlSSgBfrjgfiK^ H ^ 
^/N*-^^2 0 b$:^-r»r®^Tfe-5o :iCD K ^-i' /\*- 
^^20bti, PMTFT2 1 (hN|HTFT2 2i^:i 
n ^ ;^f^tBS W^^Cffijf^ ^fr 5 cfc 5 tcSigg L C M O S {ElK 
T*^o P^TFT2 1 ^NSTFT2 2 ^{t. mt^H. 
S«2 0 l_b(C«6ig:itT«felK2 0 2^^\^xm^^nx 
V^^o ii5fegb14T%]K2 0 2 0±{3t^, P^TFT21(7) 
V-7.m^2 0 4 b, HU-f >M^2 0 5 b43^l/^^ 
^;i/®^CD— aSi:. NISTFT 2 2 0DV-X®«2 0 4 
c, Fl/<>®^2 0 5 c43<i;t5^-\':^^;i/®^c^-gBxh 

^m^'r^^^§^\^tr-cmmf)^^u^^^^^'im&2 o 

3 a:^^J^^^tlTl/^^o JSatt^r-f^S2 0 3 aCO±:fe 

j:r)t«sco^2 0 3 a(Dmizt^^nr^mmz\t. ^stt 

^'1'^ft2 0 3 a(DMiPJWT<7)^SI4y-<S»[2 0 3 b 
f)m^^nXl^^^. :^<D^m. PMTFT2 1iN^T 

FT 2 2 ^^m^'r^m^(Dm^^^^mm2 o op, 
2 0 0 nf)mmLxm^^n^z:±\zrji^^ c(Dm^(o 

^^^tr^mm2 OOP, 2 0 0 n<D^^^ (&2 0 3 

a\zii^^nt^mm,<Df^B\iy^mm2 0 3h. ^^cto^s 

2 0 3 ai:^att^-rmM2 0 3 b ^(Dt^'^^^^t^^ 

m \t. -^n^^n p^^ ^;i/®«2 0 6 b, n^^^ju 
m^2 0 6 c ^u-ox^o. m^mt^n^tipmTF 

T2 ICOV — X^®2 0 5 b*3cttKHU'1'>mJ^2 0 4 
b, N^TFT2 2CDV-Xm^2 0 5 KL--<>® 
«2 0 4 c ^Ur^X^^^. ^^\^^^mm2 0 3 h<D± 
\Z\t. ^TFT\zMl^X2tlW\m^frzU>^^ h^—)l 

2 lip, 2 1 in^^.<&^±m\zm^xy-hff&m 
m2 0 7f)m^^n. ^<D±\z^^^:^j],mm2 o e 
b, 2 0 6 c hM\^-r^^v\z^mf)^^u^tr-hm@, 
2 0 sf)m&^tix\^^^o MiS2 o 8(D^m\tm. 

itmm2 0 9\Z^0&m^nXl^^^o PmTFT2 1, 
NMTFT 2 2 =3>^^ h7^-;U2 lip, 2 11 
n^^<»«^®f-^oT?^^£^nfc^rp^«eiftlK2 1 0 
tcSt)nT*50, =i>i5^i:7 h3^-;i.2 lip, 2 1 1 n 

mmff&m:m2 1 o:i^^uy-hmmm2 o i^mm 
bxii^o ^rBi*eig:]K2 1 0(D±\z\t^mmm2 1 2 
p, 2 1 2 n^m^(Dm.m\zm&^n. ziy^^h:^- 
)V2 1 1 p*5ct^2 1 1 n(3— gg^j^^nr, p^ 

TFT 2 1 (Dy-xmJ^2 0 5 b, Kl/<>S^204 
b, i5ci:?/N^T FT 2 2(OV-XSig2 0 5 c , FU 

2 0 4 c <h®^MIcSgg^tlT0i-5o 
[0 0 8 0] Cl(Oi3itXgtCOO^TS3i3<ttX^4<^# 

^g5CDTFT2 0 a<h^ia(5lKSSOTFT2 1 , 2 2^ 

\tms^±.\zmm.^tv. ^m'f^9&M\tmm\z^nf^ti 

^fc, 03 (A) - (E) <i:@4 (A) (E) ^ 
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i,t&'irM!t--t^t>(DX'$>r)^ S3 (A) (A) 
t, 0.3 (B) \tm4 (B) t. 03 (C) «04 
(C) t, 03 (D) «04 (D) t. 03 (E) «0 
4 (E) #-irOMjg7'D-t:X(C*3tt?>ig— efSgOQX 

[0 0 8 1] 03 (A) *5j;y:0 4 (A) ic^f 

J;-5{::, zi-:z>if 7 0 5 9^<Dig?^*fegbttS« 2 o i 

$ 1 0 ~ 3 0 0 n 3 0 0 n irKD-S^fb-Sr-f ^ 

(S iO>) ^fzlit^ittr-fm (S iaN,) ^d->^7j£-5 10 

i&m^rmm2 o 2 srjgBKrs, 

[0 0 8 21 ».iZ. m»^Tmm2 0 2±\Zf5'X-rC 
VD (PECVD) m^tz\tmS.CVD (LPCVD) 
miZ^K). JP$ 5 0~2 0 0 nm. 0iJA« 1 0 0 nm<^) 

Mii^mi^^-(m'c$>i,$¥mm^-^ mm 2 0 s^^mt 

T. 6 0 onct^TroMS, 0yA.«6 0 0*C-e2 4^Pb^<^ 
^T--;U$fT^T, *S®^-1'^M2 0 3*HffifigS 
ffilCiOigft^b^-tirS. dO^^SM-Jr-f ^M2 0 3«>i^ 
a{b«#aS^r-r^lK<D«gia^(CU-1f-T:n-;UM 20 

[0 0 8 3] z.<D^o\zLx%^tirzm&\t^-imm2 

0 3SrH5'fX-y^>i/"&S^ctt'j?x-y hX>>^>^^fe 
#<D-)JgW7tt*fe«'fflt^T&t^lCjDlLT, 0 3 (B) 
*5j;at04 (B) {CS^T.t-p^CiSatty'f 5^a2 0 3 a 

[0 0 8 4] :kiZ. S«^®tjgoT. i^S^t^r-fsgg 
2 0 3 a (ommSAT, m^itmm 3 0 nmCD^^Wir^ 30 

0 3 a<D±*3iaJ1fiSc©af2 0 3 acD^fC#E*nfe®iS 
ei^1-0^*iE<^#fS«^'f ^]K*M?*bT0 3 (C) 

yj04 <c) (c*-rj;575:#a«y-f^K2 0 3 bt-r 

[0 0 8 5] ^fC, 03 (C) *5j:Z/04 (C) iC^t" 
.fc^fC, C©#aS';r'f^K2 0 3 bfi!!*^^^— tf-T 

--)mm^n-ox4¥^w^-(mm2 0 3 b, :k^um 40 

Stt^r-Y^S2 0 3 ai#aS'5r'f^K2 0 3 b 

ffiifi«i<&^BiSi^a<b^-&. )eai4^-f^S2 o 3 a« 

r FX4^->-7U— tf— (jSfi2 4 8 nm) SfcttX e C 
iX^i'TU— If— (jKfi3 0 8 nm) Srffl<^s-5d<. i& 

X:^;mJ-gS2 0 0~4 0 Om J/cm'. «3JA(f3 

0 Om J /cm' tU. 1 ;^Blrtc^^ 2 ~ 1 0 ->3 

h. «BJx«2 ->3 y hi:-r^). CKO^SK-Jr-f |glK2 0 50 
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0 3 b*^*f?H^4>tC*3tiT, 6 0 OrJEA-FODjag?, 
«aj;^«6 0 0'Ct?2 4^rBlrof^Tx-;i/$-fT^X, 

m^'fmm2 o 3 bS:Hffl^s^?-e-Tieai£'jr-fmKi 
-r^. s^t^T, c:©i^stt^r-r^K2 0 3 b^BlJ75^^^- 
0 3bC5ieaia#. ^SSl^CO*&^^«:RB®^c7D<g;M<£0 
[0 0 8 6] -5-©^. 03 (D) iS^Zfm4: (D) 

1 00~300nm. fisj^lS 1 0 0 nmO:>—^itir 

-fmmm*^^u^y-hii&»m2 0 7^^m-r^, x/-? 
y^u >ifmzj:.^m^iz\t$'-y-y hti^-c—mit^ 
-(m^m^^, x/t;y^u 2 oo~4 

e!^t7;prf>t^T;urf>/K3g=o~o . 5, 

itO. ISXTiiT^o P EC VDffitC J:;S«-&{C 

it, mn:^7.iiVXTEOS {T e t T a Ethox 
y S i 1 ane) tSEigi®g^;yx^<£ffi-r-5. 
[0 0 8 7] Sl^i^l/^T, X/l y;?"; >i^fefCJ:»PP$ 
60 0~800nin, CSJ;t(i6 0 0 nmcOT' JPSn-J^Z, 

m(o. i~2%<n>T^m^'^ts) ^fiEM-r-So c®t 

U.^^-VmS!m.2 0 7©fi!cl^lS<i:ai^Kj{c:fT^®7!ii 
SlSH/i. z.a:)T)V^-'^i.m^/^^——i^-if\yXV— 

SEtcKfb'fefg 2 0 9 c:©»<§M'fb«. Jl 

5KT>^x>>A*^l~5%'&Snfex5^U >>/U3 — 
)\'mW.^Xno. #^>tl-5K^b!^^2 0 9<75;P^tt5 0 
~2 0 0 nm. ^J^(f 1 0 0 nmTa?.-5. ClCDi^#^ 
n-SSS-fbi^B 2 0 9 (0J?*-«, mo-1'^>H — l:f >yx 

7-fe>y hy-h®i®©s$S:c:«i©«|gE'fbz:^-rft»-5 

[0 0 8 8] ggt.iT, < ^> H-tf Vi^'ffiJc: J:: 0. 
h«g 2 0 8 i:-5-<0^HCDK<b@ 2 0 9 :^{7ii\^ 
T, ¥«<*^12 0 3 a:fe±t;2 0 3 btC^i^i^TC^ CJ 

> (PH.) ^tz\t.'Jif>.^ y (B, H.) Srffl 

Hir#©^^«iHij^mff * 6 0 ~ 9 0 k V , mTLUs 

0 k Vi:L, ^«<0ig^«lrai^mEE^4 0~ 8 0 k V. 
«»J^«6 5kVtL, H-XS«1X10'* — 8X10 
"cm"' (0i|A«U>Sr2X 1 0" cm"'. ^'i^'OmtiS 
xi0"cm-') fr-5. H-tf>i?'©^lc. H-tf> 
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0 4 a, 2 0 5 a-^m^-^ti. NM (^tz\tPm) <D^ 
m^^^2 0 4 a/ 2 0 5 atZ}*Snfc^^2 0 6 a 

tr'-hmm2 0 s tmitmm2 0 9 t\z^D^:^^ 

mmmmjal^^-rrlt. CMOSIHISS2 0 bcop^T 

m^mm2 0 4 h. 2 0 3h^^UNm^mmmm2 0 

4 c, 2 0 5 c^^*?^fig^n, P^:^«$i^®^2 0 4 

2 0 5 b{Ci**nfe®«2 0 6 b, 43 J;y;NS>Fi&Ei^® 
JS2 0 4 C, 2 0 5 c tCfe^Sn;tm^2 0 6 cti, .10 
PMTFT2 1C05^-\'^;UM«E*5J:?^N^TFT2 2 O 

-3ti:L'TK r FX4^vVU-lf- (&:12 4 8 nm) 
^;^tiXe C 1 X^>-Vl/-1f- (SS3 0 8 nm) ^ 

Sitt^ft^t^ , X:^^;i/^-^S 2 00-4001111/0111 
\ «?ij;^ti3 5 Om J/cm' 1 ;^7Rff tc-^^ 2 - 1 
Oxa^yh, m^}fi2 a y h fT^o CcoU— tf— 20 
(0^.l*^(rSffi^2 0 ox:- 4 5 orsstcijDi^LT^s 

[0 0 9 0] :k\z. T^7^>r r^-^ h u ^x^^^^gB-c 

\tm3 (E) tC^-Tct-ptc:, iP$4 0 0-7 0 0 nm, 

«?ijx.ti6 0 0 nmcDzimit^'^ mm^y)^^u^mm^i^ 

K2 1 0^>^^X-7CVDffifCci:0J^^eT^o CKD^r^l 

m»m2 1 0 ^y-h)isgbi^2 o ? <htr:3>3^^ h3^^- 

;i/2 1 1 a, 2 11b^?^J5£b, I TOTij^^T^ct^Hi^ffi 

®2 1 2^j^^£'r^o ^mm. m^n^it^^ 

t$^>^TJl^-^J^(DS^mm (m^3 O O nm— 2 u 30 
m, 0y;^ti7 5Onm) tC TT F TcDmSB2«S 2 1 
3a. 213b^J^^L> y-Xffi^2 0 4 a, K U-f 
>mja2 0 5 b^S^MfcS3^^-e-^^:ftt::eSiH^2 

1 3 b^®^Sg2 1 2\zmf^^'tt^o 

[0 0 9 1] mm\z. mmmw}^^^x-\tm 4 (e) \z 

^t^OiZ. JP$400-700nm, m^\fi6 0 On 

m<D-mit^^ mm^f)^^tsi^mmmm^m2 1 o^>^^ 
xvcvDffitCct of^^sr^c co^r0iife&M2 i o^ 

y-hite^2 0 7<h{c:n>^i7 h;^-;U2 1 1 p, 2 

^X':7A(D^gK (i¥^3 0 0 nm- 2 /zm, m^i^tl 

5 0 nm) J:t3TTFT(Dl|@gB^2 1 2 p, 2 12 
n^rJpfiKL, #>!rP^TFT2 l<;)y-X®^2 0 5 
b, KU'1'>®J^2 0 4 b. 43<fcD^N^TFT2 2coy 
-X®^2 0 5 c, HU-f >®Ja2 0 4 c tS^MtcS 

[0 0 9 2] S^tr, I^JEcDtK^HS^TTS 5 0 
3 0 5J^iX±<7)f^7X-;U^fTlv iii^X'1'^y^>^ 
TFT 2 0 a:fe<kr;CMOS[HlK2 0 b^^fiE^-&^o 
[0 0 9 3] C(^ct'PfrLT^^tl^Sffifi. ^ia^id 50 



lilKgC<0K^'1'/N*"TFT2 0 b (TDtdf^jg^^iSd^-S <h 
^^(r, ^^^^^lEOH^^X-f ^;;5^>^TFT 2 0 acOO 

FFmm^&mT^z.^f)^x^^<Dx. mmnum^m 

FT 2 0 a<DONmm,^:k^ K-r^ ^ tf)^X^ ^(DX\ 

±mm<Dm^/^^)i\zmm'r^z:^:^ix^^o :i<dt^ 

o^^\z^^^n^mu^mm.^ii^mAL^itx. f&M 

[0 0 9 4] (mmms) z:<Dmmmx\:ii. $mmtr-f 
mom^it^^mr^mi^Tzm^m^^^x^mi^m^m^ 
it^it. m»itmu±\zm^^nrzNm (^fetip^) 

[0 0 9 5] ^ 5 ti, :^^mm<DT F T 3 0 ^^fKr® 

mx$>^o cioTFTsot^, mmm»\imm.3 0 i± 

{'j^^14T3ftM3 0 2 ^^rLT^^^s^nxvi^. J^g^tt 

Tfl6M3 0 2<D_btCt^, TFT 3 0<DV-X^^3 0 
5. HU<>^i^2 0 6*5j:tX5^^^;U®^(^— gB2 0 

8 t* ^ ^ att ^ -f pgi^Tif^ <b ^ jsait ^ *gr 3 

0 4 b:^^?^fiK$nTt.^^o JSa4t^r-Y^g3 O 4 bO± 
43j;Z^ffi^(DS3 0 4 b<^Pp1(Cj*^nfcMJ® 3 0 7 
ti, ^S14^r-rig^3 0 4 bcDMffJB(.T<DJgat4'!r<^ 
IK3 0 4 ctrnm-^nXl^^^o tt^C0ft3 O 4 b(7)Pp1tC 
*^^nfc®^3 0 7(D)Satt^-rmK3 0 4 c , :^^ZJ^ 
^^^tr^ma 3 0 4 b ii:^<7)±c7)Jgafty-Y 3 0 

4cii'^^i^Nm (^rz\tFm) v—xmi^s o 5 ^]^u 
'^>m^306^^m<^^rz^O(Dmm3os (S3 0 4 

bt^^{^^^mm3 0 4 c (hcoS^^gB^^t^giS^) 7^1^* 
^^^;U®^<h;^cJ:oTt.^^o SS14^r<^M3 0 4 c(D- 
±t't^, 2:^^(CS:ttfc=i>^^ h7jx-;U3 1 3 a, 3 

1 3b^m<mw.^m\zm^xy-hmmm3 o 9;&^j^ 
-?-cD±jc^^:^^;u®Ja3 0 7 , 2 0 8<h*tr^a'r 

^cfcofr^Jjl:^^^,?^^^*— hSg3 1 O^^J^fig^tlTt^i 
y-hmffi3 1 0<7)^®(^K^l:®l@3 1 ItCctOS 
S^nxt/i^o TFTSOti, 2*^{C^^tfen>^>:7 
h7^;-;U3 13 a, 3 13 b SS:^S(C«go T?^ 

^Ee^^;t^rBi*e8^M3 1 2tcst)tiT43 0, z}>is^^h 

3 13a, 3 1 3 b ii, ^ftl^g^JK 312 :tdXZf 
y-h«e^l^3 0 9^«®bTl^^o ®PBl«feigblK3 1 2 
(0±{::ti^J|im@3 14 a, 3 1 4b;!i^^^<^tefflt::?^ 
J5K$tl, 3>5^iJ7 hTjs— ;|/3 1 3 a*5ct?/3 1 3 b(r— 
SC5t«^nTV-X®^3 0 5:fei;D^FU-r >®^3 0 

6 Lmm^mzmm^nxi^^o 

[0 0 9 6] ±tBigai4^r-r«S3 0 4 bti, ^6 
(B) 43cfct/^^7 (B) fC^-Tcfc^d, ^CDififtOS^a 
i4^-r^^^3 0 4 a;6^<5>S«Sffitr?*LT^fT?S::;&fS3 
3 0 5 a (C)Saf£S;&^ilA.TJ^£Eg^n;t«;^f^JgaS^ 

3 0 4 i <D-'m^^ts^o\zm& 

^nXl^^. :i<Om^ittr^mmm3 0 4 a:t6^Zf^y^ 

^ju&&mm.3 0 4 i fi, jQi^ffls-r^c^tzjioifa 
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;u (Ni) 7tm) sr-^^. ^KDm'pa^m^m.itmim^ 

^r-f ^1^3 0 4 c(i, 0 6 (D) *3 J:!/:^ 7 (D) 1;^ 

[0 0 9 7] ;i©TFT3 0(Di3jtXglC-:3liTS6. 
mJ:Z^8t:mmVtti)^^mmt^. 8«. ceo 

^^m<DT F T 3 0 ©f^SSiacD«t^Sr^-r»fBSt?$) 10 
D, 0 7«5pE^-t?a&S. 

[0 0 9 8] *-r, 06 (A) tc^-rj;pic, :^/7X^ 

CVD (APCVD) 1 0~3 0 0 n 

m, m^ittS 0 0 nm0—mit^-im (S i O, ) ^tc 

\t^it^^m (s i,N,) m:b^<^fj:^i&m\trmm3 0 

[0 0 9 9] :k\Z. *fe«ii4T«6IK3 0 2©±»r^JSBiS 

T, TFT 3 OOJ^)5g^i^{CBff3fe<DVXi7|iPgP3 0 3 20 
a^^-r-SVXd? 3 0 3SrJgf£-rSo C<D«li^S«± 

ffiTS^e-^-si:, vxi7P8PgB3 0 3 ad^e.;^'; h«tC 

^J-tS-T X $ i: i^i o T ^ . 

[0 10 0] i^i^^T, 7./^y^'')>'^m\z^*)m^o. 

l~2 0nm, mPi.^i3 nmCO—v 'r )Vm m^-^-f) 
-7X^7 3 0 3*llOi^<. cniCj;Oi^iS:tt 
.TJ16K3 0 2±CDVXi'B8PSE3 0 3 a t^fiJ^-T-S^^ 
3 0 0(cilKM{cn-;/'5r;HK*<fiKffi^n. jsestttTSSK 
3 0 2 <r>mm. 3 0 0 tcafiO:^ v )lifimiR&3\zmiSa-^ 30 

[0 10 1] :k\z. 06 (B) tc^-ri'5(3. *6igi14T 

0 2±lCPECVDfe*fc«L PC VD}4fC j; 
•3 , 5 0 ~ 2 0 0 n m, 1 0 0 n m<OK14i|i 

^<^^-f ^-c*s#aM'5r-r^M3 0 4^B£K-r.5. m. 

«*S^i'£E*<0. l~iaBE) *fc«=fffitt:tfX^ffl^ 
T (;*:^BE) , 6 0 oretTTZ 4^raUtrt®^T-- 
5 5 OrTl 6 ^r^^^Tiii-^UmSf 

■5, c:©|5aTr.-;p«. 4 5 o*CEi±«jag?-eojti-eife 40 

jifS L.<«4 5 0*0-5 5 O'C-rrfc-S. C«flS5. ilfe^lS 
TSfiKS 0 2JC*5l,iTn-y^r;HKd«il«Wfc}^fi£$nfc 

Mi^3oo±T«. s-r. ^^as'^'f 3ga3 0 4«igs 
ft*i»«3 0 1 \zn\^xmm.:>5m\zm:Aj-Qmmt-t^. 

i^S<bUfc®^3 0 4 a ©^jaffiigET-«. :9^H13 0 5 a 
{CS^-Ti^tC. M®3 0 4 a*^e.^:&|pl (S«®t^fT 

i*:^ra]) icigSfiKftA^ec: o. 0 7 (b) \z^.-r^^ 
\z. f&iu&&:f3[^t^^±\zm^t:.msimfj.m^'&'r-im so 
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M3 0 4 itm^n^, -?-bT, ^<©XSJc43^iTB^e 
*MC7jc^J;e>{C, TFT 3 0®V-X®^*5j;aJKU'f 
>m««. C(0JiSSEgS:5r&I4 0 5 afC?ao TM^<J:o 
JCJ^fig^n-S. f^. ilE^fiJ^ftJC^L. ^913 0 5 a 

~9 0 Mmg*T*-5. 

[0 10 2] i^a, 06 (A) *5j;t/06 (B) 
^!{l31(cf^;tT0 8 (A) *5J;O:08 (B) »C5^-rJ;e>/.£ 

[0 10 3] 0 8 (A) \Z^-riiO\Z. if6»t±S 

«3 0 1±(C, X/t-y^'U >i^fe*fcttSffiCVD (A 
PCVD) ft^(Cj;0J?^2 0~3 0 0 nm. 'BSJAtdf3 
0 0 nm®-SE^t:^r-f 3||^*^^^cSjis68[^tT«filK 3 0 2 

[0 10 4] ;*:tC, *&igt14T flfiK 3 0 2<D±tCPECV 
Dffi$fcliLPCVDi*(CJ;t), P^?3 0 — 2 0 0 n 
m, mA.\t \ 0 0 nm©Stt¥^#:'!r'f 
y-1'miK3 0 4<&^M-r -S. m^^X. #ffiS'ir-1-miK3 
0 4ra±i-^JSK*:t«z:SE<b^'f c 
nS:/'?^-:^>i7'LT, T ¥ T 3 0 (Dl^^mm\Z^^(D 
VX^Bang?3 0 3 aSrWr-2)-7Xi? '3 0 3 ^^fiET 

3 a*^e>X«J -y h^^(C#aKdr'r^)^3 0 4AtSM$ 
n. ^^SH-Jr-f Sg|^ 3 0 4CD<lfi©gB:a-«-7X>?$nfct»i 

[0 10 5] i^UT, X/l^yiS"; >^ffi('J;0;P^ 0. 
5 — 2 0 nm, m7L\^2 nm0>—':;'r)Vm (0:^-a-r) 

B8PgB3 0 3 a(C*tiS-r-5MJ^3 0 0 iCigJ^Wt:!— -y^r 

;n^*ifigM$n, #asir-r^K3 o 4roffii^3 o otc 

[0 10 6] -g-ra^, ±feS«fC?*LT. tK^Stc^H 
(»*L<«*^ii-£E*^0. l-l»ffi) 

&.p^(Dm7--jumm. «sja«5 5 o-cf 1 emmmy 
--)mm-t^. ciods, #ssy'f*]^3 0 4ic*5ii 

■r, 4¥^m^-(mm3o 4roiKft<t*i»«3 0 1 tc^L 
TSiS:3&[^il^cxi^-eigs^b•r•5o ieaftLrc®«3 0 4 

a ®^jaSJ®trfi, 0 8 (B) (D^W3 0 5 a (rs^f J: 
®^3 0 4 a*^^ei;&rsj mmmiiW-fTfs.:^\^) 

M^s^stt^r-f migs 0 4 i am^tii, 

[0 10 7] 08 (B) \Zm-r^^iZ, 

H'b-'f ^1K3 0 4ro-7X^B8Pg?3 0 3 at^JtJS-T-S® 
i^3 0 0{CM««HC--y'^;U*^tinLfc«, ■^Xi7 3 0 
3 Sr^O^A^^JcV^tR^TS 0 0*CUt±6 0 CCI^TCDia 
mX'l 0mm&L±<Dm7--)V\Z^r)i^^{t:^it^. d 
■x'X^ 4 0 3cDKiPtt5 0 nmei±lC-r'&. 
I^SM-ir-ff^KS 0 4CD-7Xi7rangS3 0 3 afC** 
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X 3 0 3 0 ^t^T^SKdr-f 3 0 4 <D^&it 

-So 

[0 1 0 8] CKDctplrbTftt.tifciSSttdr'f ^3 0 
4 i , 3 0 4 a*5j:t/I^SK':r'f 0 4*H^-1'X 

^^fflV^Ta^^lrjtjniLT, 07 (B) (rs^-r J: -5 (CSB 
^i-MJ'i^Stt'ir^- ^ 3 0 4 i t #SSdr< ^ 3 0 4 i 
^trJi'PtCi^fttt^r'f ^&3 0 4 bSrJgfiKfl.. 10 
[0 10 9] ifetr. a«^HCjgoT. i^Stt-Sr^s^S 

3 0 4 bcDSSP£iT, ^JA«I^P3 0 nnKD^SR^r^ 
^)K3 0 4 c ^y^XVCVDffiSfctt^BECVDffiC 

3 0 4 b <D±^ J:t;:^&C5& 3 0 4 b ©^tci** 
nfc®«E3 0 7£;l^®ffllgc®#^ft»'^-f*K3 0 4 c Sr 
^*LT, (C) l3a^-rJ:5«ClfSH'r-f^M3 0 

4 c t-rs. 

[0 110] -5-<o^. ±ES«irjtjLT, :^mm.7tnm 20 

(ii?*Ktt*m^J-ffi!&iO. l~l^ffi) SfctS^ 
?S1t:<?Xf?H^T (::*:mflE) . 6 0 0X:&.TX-2 4mm 

&,p^<DmT--)vmm. m^i-is 5 o'cti emmmr 

■g- snr -5 n -y y ;i/ J; 0 7^ ^ * 
^^n^-rmma 0 4 c t)^RJ3 0 5 b{c:^-r«fc-5 

ir^mms 0 4 c tt£^, ifeai4'5^'f «K3 

0 4c tigattir'fm»3 0 4 bt«iKS«iS*5j:ZJ^ig 
a*fi:**-iScl^, 2aPgfC^i-ltTiSatty-1'^&3 0 4 30 
b t^aiSy-f *K3 0 4 c t&}gfi£LfctCfeJ*ie,-r, 

[0 111] me (e) trs^fi^Jc. 

^^^mS,3 0 4 bi:^ai4'5r'f^K3 0 4 c i:<7)#«E 

T-sfiijA^^. M^ftt^^^^M^-a-^tttiSa^ou— 9-'- 

/tr?-, «»|;1«3 0 Om J/cm' TU— tf— 7X— 
^fflSS:fT5:ii:CJ;0, Saitdr-f lg&3 0 4 b*3j;t/J 
iSStt^r-rsilllSS 0 4 c«igSS#, iSStertW^^^ 
RSSScDfiSJSrEO, i^Stt-^-fmSS 0 4 b*3j;t;ife 40 
Stt-^-f SSK3 0 4 c COieaeS:iS< Lrfcit^. 

[0 112] ^-ro^. 0 6 (F) lCS^-rj;5{C. 7./^y 
^'J >i/'ffiS;tttPECVDffitC<fcOiP$ 1 0 0~3 0 
0 nm, m^iil 0 0 nTn<0-mit^^m^^t)^^fi^ 

^'-hi&Bms 0 d^emr^. 7./^ -y-^^ *j> if mz^ 
■y^'j>i''^<o*siaa«2 0 o~4 0 or, cajx^s 

S:TJUd'>/gEm=0~0. 5. fiBJx.«0. 1 tf-g). 
^fc, P EC VDffilc:±-&ig^tC«, «^Sf;itfXi:LTT 50 
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EOS(Tetra Ethoxy Si lane) i 

[0 113] ^\^m^^X. X/t-yiS'U >i^ffitr J;OP$ 
6 0 0~8 0 0 nm, M^iiG 0 0 nm<^7)l^S. — 'yA 
m (0. 1 ~2 %(0->"J a>S:-^tr) SrfigKT-So COT 

e>7^c.5y-hiteiSkK3 0 9(D^mxmizmmmzn'^<D 

ifi^x^-hmms 1 o^meih. ^ib\z^<D^m^m 
mm<tLxmmizm<tmm3 i i^rj^fg-r^, z.<Dmm 

>i/'j3-;i'^?6*-t?fTp. »e.ns^Ybi^S3 i i<d 

Jl$tt5 0~2 0 0 nm, m^Hl 0 0 T\mX$>^. Z. 
©i:^#e>n-5^{bi^g3 1 KOm^i-i. «<73-f:r>h* 

^<Dx, ^y-ty }'f—hm^<D&-^=s:z.<Dmmmtj: 

[0 114] m^^Xs 'f :t> K— tr>^ffiCJ: 0, 

hi® 3 10 t^<Dmm<Dmitm 3 1 1 ^ l 

T, ^mi^m 3 0 4 b t5 3 0 4 c C^iSBi^TC^ ( 'J 

y^7.y^> (PH,) *5J;yJv'3t?5> (B.H.) $rffl 
ta«©il-&tij!ra3a«ffiS:6 0~9 0 k V, «aj;t«8 
0 k V t L, ^#©«'&t4injS«£ESr 4 0 ~ 8 0 k V . 
«sj;^ti6 5 k ViL, H— XStt 1 X 1 0" ~ 8 X l 0 
"cm-' (0iJAti. U >^2 X 1 0" c m-\ if:'?*^ 
5X10" cm ') K-fc!>i^C3K5{C, h*-t! 

> 7 * h v^X h T-ffi -5 e: i J: 0 & 

iS^. NM (SfettP^) 3 0 5 , 306 

Sfc, (^fc«P^) ©^Mi^^J^ 

3 0 5, 3 0 6\Ztk^tltzmm.3 0 7 , 3 0 8 «. -y— 
hn@3 1 0 t^{t:#>B3 1 1 VXi^^nx^ 
SE^lJ&^a A $ n-rtC 9^ ^ :^i;umi|E <i: -5 . 
[0 115] ^<D^. :t>aALfc^iiSEi^<^fl&tt<l:S: 

-^tbTK r FX^v'Tl^— tf- (?gE«2 4 8 nm) 
^:fcttXe C 1 X:^->VU'— tf- (iSS3 0 8 nm) 

Bg#t^ft=tt, x:^i;U4^-^* 200~400mJ/'cin 
0U;^tf 2 5 Om J /cm' tL, 1 ;t7mtcr3^ 2 ~ 1 
0->3>yh. 0a;^tf 2 S^g y h<i:-rs. CICD U— tf— :Jt 
©^it^lCSSS:2 0 0'C~4 5 orgSlCjPf^LTiS 

< zt{t^mx$>^. ^fz, tf— y--;uxs 

{r^si^T. 9ciz^^it^ntzmmzii->y^)\.i!immi^ 

^c3i^f b , ^mmm^ 305t306i$^=a icsttYb 

[0 1 16] 'A\z, me (G) izmTJ^viz. m^4o 

0~7 0 0 nm, ^J;^tf 6 0 0 n m<r)eE<t:^r-f 
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Oi>^^ h-^—JlS 13 a. 3 13 h^m^hX. ^Jg 

3 0 0 nni'-2 Mm, 7 5 0 nm) (Ci: ^ TT F 

T<omSSB«l3 1 4 a. 3 1 4 b?r?^^£b, V-X®^ 
3 0 5. HU'1'>m^3 0 6<i:«m65tCg)^^-a-^. 
[0 117]^^fC. 1 mBE(^**flH^T"Ir 3 5 0 

m) COTFT 3 0 ^^j5£$ii-^o 10 
[0 118] C<7)TFT 3 0 :y^r;|/^^iU?«J(C^A 

(B) (D) izme (B) *5cfcD^ (D) €:S«± 

mf)^^M.rcm'^<D^mm^^'r. m? (b) tc^f j:^ 
tc. '^x^mumzMJi:^'r^mi^3 0 o\zm^m\zmm 

(75--/^;U:^t^jtJD^tl. f^T--;KC.fc»9M«3 0 0;&^ 
•5)^913 0 5 atz^-rS«tc¥fT?^j::&f^ (^i^rf^) t'^ 
^^&tmt)n^o ^-btC, ^7 (D) \Z^^^'o\Z. 
i^att^-rm^3 0 4 b;^>^e>?I^^ViT*S«^-f 

3 0 4 c (D^^^m^mt)ti^a z,<Dm:^\^cDm^^m 20 

5. FU<>®i^3 0 6 4DcJ:rif^^:*^;U®^3 0 7. 3 
0 8 7if>e.7:i:^NS (S/citiP^) TFT3 0^^^£-r 

\tJE7l) C7)^K?t-^:5f^:^^^ac^i5£fi:^r^3 0 5 bchl^ 
[0 119] COJ:3f3LT#^>n'5>TFT 3 0 tl, ^ 

mtr^m<D^^it^ff'DXl^^^<DX\ 1&M:faiixx$^ 
^m^^m(DWimm^i\:^ffoZ.^f)^X^^o TFT 3 

m^mnfi^mm^<^zsm\^>oNmm^i±^n^ zl t^^x 

mmmt(Dm^^^ts^v\zm^ii^^mm^i^mi^x 
i^^^(Dx\ ^^iitr^mm±\zmm^ri^4¥^m^<m 

mo:>m^i\:^^m\zrfvz,tf)^x^^. ZiD^oizLx 40 

mm^jizsm^^^izmmnm^it'^i^ui^^mmcDi^'- 
-^-/^u-xfjvz.^iz^o. m^<DU^i&[f^i3^zsm 
^i^^<Di^^xmmm^{&u^^z.t7b^x^. ^^xf& so 
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f)^^^M^mi5bxm<D^^^^mii'r'<mt'r^^±f)^x 
m^^'r-rmm^^z^^n^mmTtmrnm^m^ 
it'r^mm^\z^^ti^mm7immm&.±\zT^^. c 
(Dm^Ttmiz^D^j-x ' \^u^>mm<Dmmt&m^+ 
^\zi&i^^mti.xoNmm^m<ts.om< . 
^^)imm(D^)'-^mm\zitmmm^^^u\^^^v \zx 

[0 12 0] immm4) :L<Dmmm\t. 4¥^m^-fm 
(D^^it^m^-r^mmTLm^m^^x^mi^m^m^it 

f)m-m^±\zm^^nrzm^x$>^o 

[0 12 1] ^9 (G) \t. :^mmm(Dy^y^^y'^h 

i.x<DNm (^rz\tpm) tft4o a^s-r^fSH-^ 

c:<7)TFT4 0 ati. T^-^^f h u ^x^^ 

m^^(D^mmmzmn^ti. mmmm\zM'r^mn<D 
m^^umT^^(Dx$>K). mm^»\imu4: o i±\z 
*e»ttT«6]K4 0 2 ^^rLTj^fi£$nTt.^-5o m»iiT 

mm4 0 2<D±\Z\t. TFT4 0 acoy — X^^4 0 6 
a. Hl^-r >®^4 0 7 a43j:Z^^^^;u®^<7)— gB^ 

m^^^u^^^-rmm^^^u^^^ma^-cmmA o 4 

bi^^m^^nXl^^^o i^att^r->r^ar4 0 4 bCO±:feJ: 
Z^mm<Dm4 0 4 bCOPB^frfe^^nfcMStCt^, ^Stt^ 

-r«64 0 4 b(DmmsiT<D^^ii^^mm4 0 4ci^^ 
m^^tix\^^^o m^(Dm4 0 4 b<7)PBi{rs^^n;^®s 

a)^ffii4^'1'^M4 0 4 c, 43J:^igatt^-<^A4 0 
4 b<i:-^CD_hC0^S1t^r-f^JK4 0 4 c i^^^NS 
^ct^P^) y-X®^4 0 6 a ^ FU-Y >mJ^4 0 7 a 
ii^f^.^^rznK)(Dmm4 0 8 a (^4 0 4 b^i^Stt^ 

^mm4 0 4 ch<Dt^^m^^ts^m ti^^^^^jmm 

^U-^X^^^o ^^^i±^-rmm4 0 4 c<D±\Z\t. 2tl 
H^t'^tt;tn h4^— ;P4 l 4 a, 4 1 4 b^^< 

mm±m\zm^xy—hmmim4 0 9ibmm^n. 
^y-hmm4 1 of^m^^nx^^^o y-h«S4i 

0<DS®frd:Sg^t:«?3S4 1 1 tcJ:OSS^nTVi^o TF 
T4 0a^i, 2timzm^^rzZl>^^hyt^—Jl^4 14 
a. 4 1 4 b^^<S«^HtcitoT?^fK^n;^gfp1«fe 
mm4 1 2\zmtDnX:ioD. Zi>^^ h^—)\^4 \ 4 
a, 4 1 4bti, grp1iSe8:M4 1 2 *3ckL^^r— hJfe^K 

4 0 9^MiibTVi^o mfi\mmm4 1 2<Djitcfi^® 

S@4 15a, 4 1 5 bi^^^^cO^HtcJ^fig^n, zi> 
H/^— ;i.4 1 4 ei^^XS4 1 4 b {3— Sg^dft^tlT 
y-xmi®4 0 6 a*5<fc]y:HU'-f >®^4 0 7 a<tSm 
Mt'gS^^nTl^i^c ^Ac, ^JSgBI84 1 5 bJd:@PBli^ 

gt]K4 1 2±tcsg^nAc I T of)^ibu^mmmm4 i 
3«c^i^$nTt.^^o 
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[0 12 2] mi 0 (G) \t. ±tmm:^-( y9' 

-m^40h\t. PSTFT4 1 ^N^TFT4 2 
gST^^o P^TFT4 1 i:N^TFT4 2 tfrl, Jffei^ 

ttss4 0 1 ±\zmm:^Tmm4 o 2 ^^rbTj^fiK^n 

Ti^^^o *fe^14Tfl6]K4 0 2co±t;:ti, PSTFT4 1 
c^y-XSJ^4 0 6 b, Kl/'l' >'SiK4 0 7 b^Scti;^^ 
V^;i^^«<^— SB^. NSTFT4 2a)V-X®i^4 0 

6 c, \^U^>mi^4 0 7 c:$^^ZS^^:^)Um^(D-'m 

t ^m^-r^mB^^^ mm:^-^ ^ ts.^m^^^^ mm 4 
0 4 h-/)m^^nx^^^o ^^it^^mm4 0 4 b(7)± 
:^^zsm^(Dm4 0 4 h<Dm\zii^^nrzmmz\t. jga 
^4^^-rsa4 0 4 h(Dmmi^'r<D^^^^^mm:4 0 4 

C7!)^?^£S^nTliSo dcOig;^, P^TFT4 1<hN^ 

TFT 4 2 t^m^'r^m^<Dm^ittr^mm4 0 0 

p, 4 0 0 nf)m^LTm^-^n^Z,^\ZU^^ Z.(Dm 
iKcO^Stt^T-f 0 0 p, 4 0 On<D^^m (S 4 

0 4 btrS^^n;t®^Oi^ati^r^^M4 0 4 c, 
Um4 0 4h ^:JSatt^-f ^JK 4 0 4 c CD^^gg^^ 
tra553^) -E-n-=enP^^^JP®J^4 0 8 b. N^i' 
^JP^«4 0 8 c ch^SoT^SO, j^ifflSBti^n-^nP^ 
TFT4 1 Oy — X®^4 0 6 b^3j:L^HU-f >^^4 
07b, N^TFT4 2CDV — X®J®4 0 6 c ^ HU-r 
>m^4 0 7 c <h?S:oTl.i^o Satt^-1'^K4 0 4 c 
0±{CH. &TFTrc?tLT2*m^ttfc=i>^^ h3}^ 
-;P4 13p, 4 1 3n^^<S1g^®fC?goTy-h 
«e&l^4 0 9;iit?g^£$n, •€-C0±tC&5^^^;i/^^4 0 
8 b, 4 0 8 c (h^*!^^^^^:^^^^®;^!^^^^:^^— h« 
@4 1 Of)m^^nx\^^^. ^—hmM4 1 OOSEt^ 
S!^k^g4 1 1 tC<fcOSS$nTl.i'5o PSTFT4 
1, NMTFT42tl, n >^ ^ h3^:-;U 4 1 3 p , 4 

1 ^ n^^.<mwL'^mzm'Dxm^^nrzmm^mm4 

1 2 t3«t3nT*5D> n>5^;i7 h;}^— ;l.4 1 3 p., 4 1 
'^n\^. mmm^m4 l 2 43j:Z^ir-hjf6^4 0 9^ 

^sbTii^o mmmmim:4 1 2(?D±{cfi^jBS:^4 i 
4 p, 4 1 4 ni)m^(Dmm\zm^^n. =i>^^ h^t; 

-;b4 1 3 p43ct:D^4 1 3 n(r— SB^iM^nT, P 
^TFT4 1 <7)y-X^«J4 0 6 b, KU-f>^«?4 0 

7 b, :fectI^N^TFT4 2C0V-X®i®4 0 6 c , F 
K >m.i$.4 0 7 c ^lia6?J(rSi^$nTli^o 

[0123] ±IS^att^r< 4 0 4 b ti, 09 
(B) , ^1 0 (B) , m\ 1 (B) t^^TSmi 2 

(B) tc*-rcj:^>(c, ^(7)iafi^<^ieatt>>-'r^MJ®4 0 

4 a7S>^^SS^ffitC?*LT^fT?5:;&r^J]4 0 5 a (CJ^SfiE 

^) 4 0 4 i gB^#tf<t'9tCjg£S^nTl.i'5o Z.(D 
lgStt^-r^M«4 0 4 a*5j:tX^5=-^;U£eSMJS4 0 
4 iH, fta^m31-r^Ci:(3j:0*SH^-1'^]KcOigS 
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it^m&'T^mmjtm (^JX-tf-^yirjU (n l ) tc^) 

^fc^sa«i^ft:6^e,7ii:^. ±iSisatt^'rmM4 0 4 c 

ti, 09 (D) , 0 1 0 (D) , 0 1 1 (D) :feJ:OJ0 
12 (D) \z^'r^o\z. tt«7c^^^OigS14y^ig 

a4 0 4 h(Dnm^^mwL^m\zn\.xw-nt^z^\^4o 
5h\zm^^mf)mhjxm^^nti^(Dx$>^. 

[0 124] c:cDSScDi83gxgtc-::>iiT0 9 43<tl50 
1 0^#BBL;^t:^^<bift^'r^o T^'r^^^V')^ 
10 X^^«^|fBa)TFT 4 0 ai:^iaiiIgSgBC0T.FT4 

1, 4 2 ^ti[^-s«±tr?gfig$n, ^iit-^^fflstsi^ 

^trfTt)n^o ^tz. 0 9 (A) - (G) 1 0 

(A) (G) <i:t^S-^**iS-r^t><7)lr*0. 1^9 
(A) 1^0 10 (A) i:, 0 9 (B) t^0 1 O (B) 

09 (C) t^01O (C) ch. 09 (D) ^^010 
(D) ch, 09 (E) t^01O (E) ch, 09 (F) \t 

01 0 (F) 09 (G) ti01 0 (G) ^^<D 

[0 12 5] 0 9 (A) i5<±:y:0 1 0 (A) \Z^ 

20 -Tct^f', ;y^x^coaHqifeis^ttsi£4 o i_ttc. x/^ 

^y^^U>^ffi^fct^SJECVDffi^(Cct OiP^ 1 0-3 
0 0 nm, ^iJAtS 3 0 0 nmcD— ^{b^-f^ (Si 
O,) ^fc\t.mt'r'im (S i,Nj ^75»^^?^j:^«6»tt 
Titel^4 0 2 ^?^fi£-r^o 
[0 12 6] ^^tC, «^i»ttTifilK4 0 2<D±.\Z,^mm^ 

T, TFT40a, 41, 4 2 (Dm^m,mzm^o:>^ 7. 
^HPgB4 0 3 a^Wf ^S-^X^? 4 0 3 ^?^^-r-5o ^ 

30 ^7.^)yvmzm^^'Tmm4 0 2tim^^r^. tsbs 

4 0 2<7)te(75§B53^ti-TX^^nfct^^^;So'rC/^^o 

[0 12 7] m^^x. 7.nv^')y^m\z^r)j^^o, 

l--2 0nm, m^\tZnm<D-y^)Vm im^'^'t) 
^mWL±m\Zt>tz-:>Xm^l.. -7X^4 0 3^^0^ 
<<, cntC^0Ji®jibttTiaiK4 0 2±(DVX^giPgB4 
0 3 afw^tiSf ^^^^4 0 0{rgtf;6?JfC-^y^^UK;^>^f£ 

m^nrzz.h\zti^^ ifew-rn^, «6iB:ttTiftK4 o 2 
(D®^4 0 0 \zmm(D->y^)vf)misim\zmm'^nrzz. 
^\zu^. 

40 [0 12 8] 'A\Z. 0 9 (B) *3J:ie/0 1 0 (B) 
■Tc^-St;:, i^gbttTS6]K4 0 2 JitcPECVlDS$;?^ii 
L PC VDj*(C<^0, 5 0-2 0 0 nm, 0iJx.fril 

0 0 nmO*S^^i^^-rmT-fe^#ffl®^-r ^K4 0 

4^fi£K'r^o m^^x. ±mmmzMi.x. tk^MtEH 

H^T (Sf^b<ti7K^53^BE:^^^0. 1 - 1 ^ffi) ^rz\t 
^?£tt;^/XflH^T (:;*c^£E) , 6 0 OX:Je4~F-C2 4^ 

m&.[^(DmT:z.-jumm. myitis 5 ox:x i emm^ 

50 CDSSjii^fEfe^n, yo-tXZIX hcOit;ttC-^7:j:25^-5C 
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^f)^$>^<DX\ iff *b<fi4 5 ot;-5 5 ot:<h-r'i)o 

IK 4 0 4<Dm&itf)mw.4 0 1 \zMLxmm:^\^\zm/v 
x^^it-r^o ieaft:bfc®«4 0 4 aco^ia^^T 

:^9J4 0 5 a{'*-rJ:'5{w, ^^4 0 4 a;^^^^:3& 
(B) 2 (B) fC:S-rcfc^tC, 

^^^±^zm':^rzMs^mu^^^^^mm4 0 4 i d^^e 

TFT40a. 41. 4 2 <DV — Xm^^^Z^]^ U-f > 

m.mt. z.(Df^^^&:^\^4 0 5 a{zm^xm^^o\z 
m^^n^o iiBjesfiestc^L. ^W4o 5 slx 
^^n^tt^chW/tc^r^nco^S^KficDKliti, 40- 

9 0iimmAX$>^. 

[0129] 09 (A), ^9 (B),01O 
(A) :feJ:y:H10 (B) T^b;^c^E[l31tc>rex-TSl 3 

(A) , mi 3 (B) . mi 4 (A) , mi 4 (b) \z 
Trk-r^of^mm^n-DX^^^i^K 

[0130] ^-r, 013 (A) 43 J:Z/0 1 4 (A) (3 20 

^^cfri^ffiCVD (APCVD) ffi^^Cct 2 0- 

3 0 0 nm, M^^iS 0 0 nnKD-mitdr-i m^^^^^ti: 

^^f^{iTmm4 0 2 ^mm-r^. 

[0 13 1] 'A\Z. mB\^Tmm4 O 2<0±{CPECV 
Dfe^;'hliLPCVDj*(wJ:i9, iS$30'-2 0 0 n 
m, fiftj^tf 1 0 0 nmCDMH^mi^^^ mX$>^^Bm 

^^^1^4 0 4^^W['r§o ^(.^T, $mm'r^mm4 
0 4<D±\z^mm^rz\t-mit^-(mm^^mmi.. 

n^/^^^— n>^bT> TFT4 0a. 4 1, 4 2 <D?^ 30 
fi£®«tcm^(DVX^ISPSE4 0 3 a^^f ^VX^ 4 

^mQ^4 0 3 a;5^ibXU:y h4^{3#SH^-r ^K4 0 

4f)m^^n. ^^m^-f mm4 0 4<Dm<Dm»\:i^x 

[0 13 2] iggl.iT, X/'^^y^^iJ >^?*tC<t OiP^ 0. 
5-2 Onm, 2 nmCDn ^rjUM (H^i^-T) 

^^rnT^o cinircfco#a»^-r«K4 0 4±c^)vx 

i7MDgC4 0 3 a\ZM^-'r^m^4 0 0 (zMiRWf^-^v 

^;n«3&^figiK$n, 4¥^m^<mm4 0 4<Dmm4 o o 4o 

COS. ±IB««(r^*LT. *^®7cflH^T (»^L< 

i^7K^^:j^EE7^^o. 1-i^ffi) ^rz\t.^^\^:ffxnmm. 

T (:feMJE) , 6 0 0t;e;^TT-2 4^rBl«f^CO|^Tzi- 

m^itib 5 orx-i 6^PBmy--;i/iasr 

dO^, #tS«^-1'^M4 0 4fC*5ViT-^y^;i^K 

75^sj?wtc?gfiE^nfcm^4 0 oTti. ^-r, 4^^m^ 
^mm4 0 4<Dsa{b7&^s«4 0 1 \z^Lxmm:^^^\z 
m/uxf^^it-r^o ies^t:Lfc®®4 0 4 a<Dmmm^ 

X\t. 0 1 3 (B) , 0 1 4 (B) (D^W4 0 5 a\Z^ 50 
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r^^\z. m^4 0 4 at)^^m:^\^ (SSffi^^frfctSr 

f^7!>^^^ICJtSofcii5fi,e7'cCJ^ai4^<^M4 0 4 i 

[0 13 3] COS-g-. 0 13 (B) ^^ZSm 1 4 
(B) tc^-Tct-^tc, #^asdr-f ^M4 0 4<7:>-TX^M 

P4 0 3 air*fij:;-r^^^4 0 oizmifimz->y^)i^ 
mmLfz'ik. TT.^ 4 0 3^mr)mf}^t<ii^^^mx. so 
ot;ej^±6 0 or:&LT<DWLmxi omm&,±<DmTzz'- 
JViZ^O^^^t^it^o ZLCDm. -^7.^ 4 0 3(Dmm\t 
5 0 nmi^±tC-r^o ^fc\t. #Sa^r< ^^4 0 4 <D 
VXi^^MQ 4 0 3 a{C*flS-r>5®^4 0 0 {CigJR^^iC- 

*;/^;u^;^JnL:^cS, 4 o s^m^m^^^x^^W 

^-fmm4 0 4c^^a<l:^fT-:>Tt)[^^(r^5=-^;i/^g 
0 4 i ;<i^^<bn§o 
[0 13 4] C(D<fc'5tCbT#'^.ti;^cJ^Stt^-r^4 0 
4i. 4 0 4 ai5J:D^#^aMy<^K4 0 4^H^'Yx 

ffi^^^liT&t^tZSDXUT. 09 (C) :id^ZSmiO 

(c) \z7ik^^o\z^^m:zm^^^-fm4 o 4 i 
^m^^m4 0 4^^^ts^o\zm^ii'r^mm4 o 4 

[0 13 5] :;^(c. m^^mizm-DX. ^^^^^ma 

4 0 4 b(D]KjPJ£iT. «H|;ltJMiP3 0 nm<D$^^m^^ 
mm4 0 4 c ^y^XvCVDffi^^ct^MEEC VDj£tC 

^mA4 0 4 bcD±*3j;t;^1S^(DS4 0 4 bc^fpltZj^S 
. ti;^c®i^4 0 8 a, 4 0 8 b. 4 0 8 c et^COMJ^CO^f 

^m^'imm4 o 4 c ^t^^lt. 09 cd) ^d^um 

1 0 (D) t-^-rci:'5^cJ:#SS^<^JK4 0 4 c (irT 

[0 13 6] ^<Dm. ±mmmz^vx. yKmrnycnm 
^^:»xmm^T i±m.&) . e o ot:e;^T~t?2 4^rBi 

^^tixi^\^-y^ju\z^Dmzs^^^ju^-mi}^Ph^ 

0. #faH^-r^M4 0 4 c ^^^^40 5 bJC^-Tct^ 

\zm^m\zi^Lx^nu:^{^\z^^^SLt)m/uxm^ii 
^-(mm4 0 4 chf^^. zL<D^3k. m^^i^-(mm4 
0 4c t^ai4^-i'^&4 0 4 b ^\t^^iSLm^^r^^ 

a^rfiTT^/f-aL, 2epgt3^i^ttT^af4^r<^A4 0 4 
b<h#^SH^r<^JK4 0 4 c ^^m^Lrz^Z^mP.'T. 

mibx^^xmmm(D/\^^i.^fSB\i(DSims.^m<^m^ 
m^'t^z.hfAx^^o 

[0 13 7] '^\Z. 09 (E) ^^iSmi 0 (E) \Z^ 
Tcfc^tr. C<D^S14y<^S4 0 4 b^j^Stt^-f ^ 

1^4 0 4 c hco^^-r^mt^^s m^w^^^mu^"^ 

^tOigg^OU-lf-Ztr?-, 0y;^tf 3 0 Om J /cm' 
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mm4 0 4 h:$6^ifm^it^^mm4 o 4 c o^^m. 

^^&4 0 4 bi5j:Z^^att^r^^]K4 0 4 c (Di^Stt 
[0 13 8] t<Dm. 0 9 (F) 10 (F) \Z 

OJ?^ 10 0-3 0 0 nm, M^iftl 0 0 nm<D~m\: 

^r-r^^ffil^: X/1y^U>^^(DS«®S^^2 0 0- 

4 0 or, m^^is s oxztv. x/t-/^u >^f?H^ 

friK^<i:T;P-f><h^T;Urf>/K^=0-'0. 5. fisj 
A«o. 1^-r^o S;^c, PEC VDfttCct^S^tr 

t^. Un:^X t L-TT EOSCTetra Ethox 
y S i 1 ane) ^K^<i:CDg'&:tf X ^^^T^c 
[0 13 9] ei^i^t/^T, 7s/ty^^^J>^m\Z^Kim^ 
6 0 0'-8 0 0 nm. t?llA«6 0 0 n mCDTJl^^ — A 

K (0. i'^2%(D^'im^^t^) ^^m-r^o ^(ny 

U^^-VW^m^ 0 9C0figMxg,h]*^&9{rfT^cD;&^ 

sstcK<t;ife^4 1 i^m^r^o :i<Dmmmit\t. m 
jp^je^4^TfT^o '^i^n^mimm4 i i<75iP^«5o 

-2 0 0 nm, t?yx-ti 1 0 0 nm-Cfe^o CCO^^^^b 

ti^mit^m4 1 icDP^ti. ^c^<:t> K-e>^x 

[0 14 0] m^^x. ^^>\^'-\^>^m{z^o. 
hms4 1 0 t^<Dmm<Dmitm4 i i ^-^x^^l 

T. ^^mi^m4 0 4 a:^^Zf 4 0 4 b\z:^m.^7tm CJ 

y'^7.:7^> (PH,) :feJ:CX>^3}^^> (B:H.) ^ffl 
li. M#cOiS^tiini^eEE^&6 0-9 0 k V, twjA^B 
OkViiL. ^#(0S^minjimffi^4 0-8 0 k V, 
«sj^ti6 5 k va:b, K-XStt 1 X 1 0'^ -8 X 1 0 
'*cm-' («?0^«'J >^2 X 1 0'^ cm-\ i^^m^^B 40 
xio'^cm"') (irT^o K- tf >^(7)g5(c, H — tf> 
//75t7f;g:rj:®^S::7^ hUi^X h7r®-p Cl<hlcJ; OS-^ 

^>/7^TFT4 0 a(DN^ (^tzltPm) ^««^m«4 
0 6a, 4 0 7 ad^?g^^n, Nl^ (^;^f^PS) CO^ 
*E^^®i®4 0 6 a, 4 0 7 a(;:j*^tlfc®®4 0 8 a 
f^, y-hmffi4 1 0<h^{bi^g4 1 1 ^t'ct OVX^ 

^ia^KlEJKgBTft, CMOS[m^4 0 b<^P^>F 50 
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mmm^4 0 6 b, 4 0 7 b*5<fcO^N^^««i^ffi«4 0 
6 c, 4 0 7 cf)mf$.^tl. P^T»eife®«4 0 6 b, 
4 0 7 b\Zt)i^nrzmi^4 O S b, *3ct^N^^iS6i^® 

JK4 06C, 407c {zt^^nrcm^4 O S c t^, 

P^TFT4 1 (D^-^^Jim^^^^lfNmTFT 4 2 <D 

[0 14 1] ^(Dm. :t>&KvrzTmm<Dismt^ 

-5ti:LTK r FX^'>VU-if- (^SS 2 4 8 nm) 
^fctiXe C 1 X^^i/^x^U-lf- (JKSSOSnm) ^ 

MW^fr . x:^;i.4^-«S 200-400mJ/cm 
\ 0ii;^tS2 5 Om J /cm* ib, l:^m\Z'^^2^1 
Ozyayh. m^\^2 zy a v h ^-T^o ^lOl/—- tf-5t 
c75^.l>f^{cS1g<&2 0 .0t:-4 5 OICS^tClSDl^bT^D 

<z.iz\:^mmx-^^o ^tz. dcou-if-yx— ;uxg 

\zmfTl^. ^Sei^^^4 0 6 a, 4 0 7 a, 4 0 6 b, 
407b, 40 6 c, 4 0 7 c $:§^{rffitt>ft:Tr^-5. 
[0 14 2] ^^tC, T^7 5^^yvhU^X^^gBTt^0 
9 (G) {Z^'r<^0\Z. M^4 00 — 700nm, 

0 0 nmo:)mittr^ mm^f}^^rji^mmmum4 i 
2*y^xvcvD^{Ccto?^^£T^o ::<Dmmmmm 

4 1 2i:^r-h«6^M4 0 9t\z:2>^^ h^i^— ;U4 1 
4a, 4 14b^J^^£L, I TO?i>^'^7S:^iiimffi<l4 1 

y;U5X»^A^(^^^M (JP^3 0 0 nm-2 Mm, 0ij 
x.frS7 5 0 nm) tZi: o TT F TCD^ffiBEIS 4 15 a, 
4 15b^?^figL, y-7:^JK4 0 6 a, K K >®® 
4 0 7 bch«MWtC}gJ^$it^^*(cm®SS^4 1 5 b 

^mmm,m4 i st^igi^^-ii'^o 
[0 14 3] mm\z. mmmW)m^^x\tm i o (o 

\Z^'r^Z){Z. iP^ 4 0 0-7 0 0 nm, 0iJ;^«6 0 0 
nmgS<^^<l:^-rSM^J^»>^:^ci:^grp1i^i&{^4 1 2* 
y^XTCVDffi{;:cJ:0?^fi£'5-^o c:<D@FBl*gab]K4 i 
2<i:y-h«eiB^M4 0 9 t\za>^^^ h*:-;P4 1 3 
p, 4 13n^J^figbT, ^JSt*3|et, m^iit^4t^^> 
t7)l^-O2x<D0^mm (i*^3 0 0 nm-2 Mm, M 
^frf 7 5 0 nm) (Cct TT F TCO^SiEili 4 1 4 p, 
4 14n$rJ^£SL, PI^T FT 4 1 (DV — XM^4 

06b, H U'-r >®^3 0 6 b, :fe<fcU^NMT FT4 2 
<^V-XSJa4 0 6 c , Fl/-r >ffiJa4 0 7 c^«mM 

[0144] 1 m.m(OAmnmmTx- sso 

r, 3 0 5j^a±c^^T--;u^fTt>, p^x-r -/^>^ 

^^TFT4 0 a*3<t?^CMOS{plK4 0 b^^fig^^i: 
[0145] XfBTFT40a, 41, 42^X*:/^;U 
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01 1(;@9 (B) *5J;1;E9 (D) <&««±® 
3!)^5)Bfc«'&<0¥SES:5^b. 012{C01O (B) *3 
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